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(54) UQUID CRYSTAL PROJECTOR DEVICE 

(57) The liquid crystal projector device according to 
the present invention is designed so that the light rays 
from the light source 1 are condensed by lens arrays 2, 
4 and the lens 6 and converted into s-polarized light 
components by the s-polarized light PBS 4 to incident 
on the optical unit 7. The dichroic layer 7a of the optical 
unit 7 reflects the light ray of green color range, and the 
retarding layer 7b rotates 90° the planes of polarization 
of the light rays of blue color range and red color range, 
which have passed through the dichroic layer, for con- 
version into p-polarized light rays to be reflected and 
outputted by the total reflection layer 7c. The s-polarized 
light of green color range, coming from the optical unit to 
incident on the PBS 8, is reflected to incident on the 
reflection type liquid crystal panel 10G while the p- 
polarized light rays of blue color range and red color 
range are transmitted. The light ray of green color range 
incident on the reflection type liquid "crystal panel is 
modulated into the p-polarized image-forming light and 
reflected to pass through the PBS 8. The p-polarized 
light rays of blue color range and red color range, which 
have passed through the PBS 8, are separated into the 
light ray of blue color range and the light ray of red color 
range to incident on the reflection type liquid crystal 
panels 1 0B and 1 0G respectively to modulated into s- 
polarized light rays respectively for being reflected. 
These s-polarized image-forming light rays are synthe- 
sized by the dichroic prism 9 and reflected by the PBS 8 
to be projected through the projection lens 1 1 together 
with the image-forming light coming from the reflection 
type liquid crystal panel 1 0G. 



Fig. 2 
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Description 
Technical Field 

[0001 ] The present invention relates to a liquid crys- 
tal projector device incorporating a reflection type liquid 
crystal panel designed for realizing a greater compact- 
ness by reducing the number of parts. 

Background Art 

[0002] The conventional liquid crystal projector 
device using the reflection type liquid crystal panel is 
designed so that, for example as shown in Flg.1 , a white 
light from a light source 1 is condensed by lens arrays 2, 
5 and a lens 6; the condensed light is separated into the 
lights for three colors coming within a red color range, a 
green color range and a blue color range respectively; 
s-polarized light components of the different color 
ranges are separated by polarizing beam splitters 
(PBS) 44R, 44G and 44B to incident on a reflection type 
liquid crystal panels for the ranges of red color, green 
color and blue color 10R, 10G and 10B respectively; 
image-forming lights having p-polarized light compo- 
nents of different color ranges, which have been modu- 
lated and reflected to be output, are synthesized by a 
cross dichroic prism 45 to be projected on a screen 
through a projection lens 11. It is essential for such a 
conventional liquid crystal projector device not only to 
provide three PBS's and costly cross dichroic prism but 
also to lay out the reflection type liquid crystal panels 
10R, 10G and 10B on the optical paths of the light rays 
of red color range, green color range and blue color 
range respectively so that these light rays will not inter- 
fere with one another, preventing the use of more com- 
pact casing. 

[0003] The present invention was made in consider- 
ation of such problem and designed not only to reduce 
the dimensions of the device by providing an optical 
block having a dichroic reflection characteristic and a 
retarding characteristic so that the plane of polarization 
of the light ray of specified wavelength range can be 
rotated 90° the plane of polarization of the light ray of 
specified wavelength range to reduce the number of 
parts that results in the reduction of the dimensions of 
the device but also make the three reflection type liquid 
crystal panels compatible with one another by using a 
1/2 retarding plate. 

Disclosure of the Invention 

[0004] According to the liquid crystal projector 
device of the present invention, which is primarily 
designed so that the white light, coming from the Tight 
source, is separated into the lights of red color range, 
green color range and blue color range and polarized 
respectively; the separated and polarized light rays are 
made to incident on three pieces of reflection type liquid 



crystal panels for red color range, green color range and 
blue color range respectively; the image-forming lights 
modulated and reflected by the reflection type liquid 
crystal panels are synthesized for projection; wherein 

5 an optical unit designed for rotating 90° the plane of 
polarization of a specified light ray out of those of the 
three color ranges is provided so that either the light ray 
of a color range, whose plane of polarization has been 
rotated 90°, outputted from the optical unit or the light 

w ray of a color range, whose plane of polarization has not 
been rotated, is made to incident on each of the reflec- 
tion type liquid crystal panels. 

[0005] The optical unit comprises a first dichroic 
layer, which permits the transmission of the light ray of a 

is specified color range and reflects the light rays of other 
color ranges, a retarding layer forrptating 90° the plane 
of polarization of the light ray, which is allowed to pass 
through the first dichroic layer, and a total reflection 
layer for totally reflecting the light ray from the retarding 

20 layer. 

[0006] Further, the optical unit may comprise a sec- 
ond dichroic layer designed for transmitting the light ray 
of a specified color range while reflecting the light rays 
of other color ranges, the retarding layer, for rotating 90° 

25 the plane of polarization of the light rays which has 
passed through the second dichroic layer and third dich- 
roic layer having a predetermined gradient dichroic 
characteristic for reflecting the light rays coming from 
the retarding layer so that the difference in dichroic 

30 characteristic resulting from the difference in the angle 
of incidence to the second dichroic layer owing to being 
unparallel of the incident light 

[0007] Then, a reflection unit comprising a dichroic 
layer having a dichroic characteristic similar to that of 

35 the first dichroic layer or the second dichroic layer, a 
transmission layer, which will not cause the phase differ- 
ence corresponding to the above-mentioned retarding 
layer, and a total reflection layer is provided before the 
optical unit in order to correct the optical path difference 

40 occurring in the optical unit 

[0008] Further, the first dichroic layer for s-polariza- 
tion or the second dichroic layer for the same is used for 
a high transmittance characteristic that contributes to an 
effective utilization of the light rays. 

45 [0009] Further, a 1/2 retarding plate for rotating 90° 
the plane of polarization of incident light is provided 
before the reflection type liquid crystal panel, which is 
simitar to other two reflection type" liquid crystal panels, 
for receiving the light ray reflected by the first dichroic 

so layer or the second dichroic layer, whereby the common 
reflection type liquid crystal panels can be used. 
[0010] Further, a polarization beam splitter pro- 
vided for reflecting a light ray of a color range whose 
plane of polarization is not rotated by the optical unit 

55 while transmitting the light rays of other two color ranges 
whose planes of polarization are rotated by 90° respec- 
tively, a dichroic prism provided for making the light ray 
of one color range reflected by the polarization beam 
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splitter incident on one of the reflection type liquid crys- 
tal panels, while transmitting one light ray of one color 
range out of the two light rays which have passed 
through the polarization beam splitter and reflecting the 
other so that the two light rays of the two different color 
ranges incident on two reflection type liquid crystal pan- 
els respectively, and the image-forming light rays, which 
are modulated and reflected by the two reflection type 
liquid crystal panels, synthesized by the dichroic prism 
and reflected by the polarization beam splitter to be pro- 
jected on a screen through a projection lens together 
with an image-forming light ray, which has passed 
through the polarization beam splitter and then modu- 
lated and reflected by the one reflection type liquid crys- 
tal panel, are primary constituents, wherein the dichroic 
prism is designed so that the reflected light ray is given 
on the opposite side to the projection lens, and a corre- 
sponding liquid crystal panel is provided at the corre- 
sponding position for easy mounting of the projection 
lens flange. 

[0011] Further, the first dichroic layer or the second 
dichroic layer is one for reflecting the light ray of green 
color range and capable of making the characteristic of 
the dichroic prism milder. 

Brief Description of the Drawings 

[0012] 

Rg.1 is a structural drawing showing the principal 
parts of a conventional liquid crystal projector 
device. 

Fig.2 is structural drawing showing the principal 
parts of the liquid crystal projector device as the 
first embodiment of the present invention. 
Fig.3 is an explanatory drawing of the s-polarized 
light PBS. 

Fig.4 is a detail drawing showing the optical unit of 
the liquid crystal projector device of Fig.2. 
Fig.5 is a partial structural drawing of the variation 
of the liquid crystal projector device of Fig.2, 
wherein the arrangement involving the dichroic 
prism and the reflection type liquid crystal panel is 
altered. 

Fig. 6 is a structural drawing of the principal parts of 
another optical unit 

Fig. 7 is a structural drawing showing the principal 
parts of the liquid crystal projector device as the 
second embodiment of the present invention. 
Fig. 8 is a detail drawing showing the reflection unit 
and the optical unit of the liquid crystal projector 
unit of Fig.7. 

Fig.9 is a diagram showing the transmittance char- 
acteristics of the dichroic layer to the p-polarized 
light and s-polarized light. 



Best Modes for Carrying Out the Invention 

[0013] The modes for carrying out the present 
invention will be explained below referring to the related 

5 drawings. 

[0014] Fig.2 shows the liquid crystal projector 
device as the first embodiment of the present invention, 
wherein 1 represents a light source of the white light 
using a metal halide lamp or the like; 2 and 5, lens 

w arrays for condensing the white light from the light 
source 1; 3, a total reflection mirror; 4, a polarization 
beam splitter (hereinafter referred to as s-polarized light 
PBS) for outputting the s-polarized light components of 
the white light from the light source 1 ; 6, a condenser 

is lens for further condensing the white light from the lens 
>r array 5; 7, an optical unit for converting the component 
of the light ray of specific color range, e.g., red color 
range or blue color range, out of the white light from the 
condenser lens from the s-polarized light component to 

20 the r-polarized light component for reflection; 8, a PBS 
for reflecting the s-polarized light component of the light 
rays from the optical unit while transmitting p-polarized 
light component; 9, a dichroic prism for transmitting the 
light ray of red color range out of the light rays which 

25 have passed through the PBS 8 while reflecting the light 
ray of the blue color range; 10G, a reflection type liquid 
crystal panel of s-polarized light incidence type for 
green color range for forming an image by reflecting the 
light ray reflected by the PBS 8; 10B, a reflection type 

30 liquid crystal panel of p-polarized light incidence type for 
blue color range for forming an image by reflecting the 
light ray reflected by the dichroic prism 9; 10R, a reflec- 
tion type liquid crystal panel of p-polarized light inci- 
dence type for red color range for forming an image by 

35 reflecting the light ray transmitted by the dichroic prism 
9; 1 1 , a projection lens. 

[001 5] The s-polarized light PBS 4 comprises accu- 
mulated sub-blocks 4b of the PBS, each being equal in 
surface width w and thickness d and formed into a par- 

40 allelogram inclined at 45°, and 1/2 retarding plates 4f 
arranged on the output planes of every other sub-blocks 
4b. The s-polarized light PBS 4 composed as described 
above is designed to output only the s-polarized compo- 
nents of the light by being arranged so that the light rays 

45 o inputted from the lenses of lens array 2 are condensed 
by the sub-blocks 4b which are not provided with the 1/2 
retarding plates 4f, while the sub-blocks 4b with the 1/2 
'retarding plates prevent the incidence of light rays. 
[0016] That is, of the light of incidence, the p-polar- 

so ized light component is transmitted while the s-polarize 
component is reflected at the inclined boundary planes 
of the sub-blocks 4b. The plane of polarization of the 
transmitted p-polarized light component is converted 
into the plane of polarization of the s-polarized light 

55 component for output by the effect of the 1/2 retarding 
plate 4f . 

The reflected s-polarized light component is again 
reflected for output at the boundary planes of the sub- 
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blocks 4b. In this way, only the s-polarized light compo- 
nents of light rays are permitted to passing through the 
s-polarized light PBS 4. 

[001 7] When the lens array 2 is arranged so that the 
outputs of the light therefrom are condensed by the sub- s 
blocks 4b provided with the 1/2 retarding plates 4f, the 
p-polarized component which has passed through the 
boundary plane is outputted directly, white the s-polar- 
ized light components reflected by the boundary plane 
are reflected again to be converted into the p-polarized 10 
light components with respect to their planes of polari- 
zation, for being output In this way all the light rays 
passing through the s-polarized light PBS 4 are con- 
verted into the p-polarized light components. 
[0018] The white light, as naturally polarized light, is 
from the light source 1 is condensed by two sets of lens 
arrays 2 and 5, having a total reflection mirror 3 and s- 
polarized light PBS 4 interposed in between respec- 
tively, and a condenser tens 6 to incident on an optical 
unit 7. The optical unit 7, as shown in Fig.4, is formed by 20 
accumulating a first dichroic layer 7a, a retarding layer 
7b and a total reflection layer 7c, wherein, for example, 
the first dichroic layer 7a reflects the light of green color 
range while transmitting the light of blue color range and 
the light of red color range, and the retarding layer 7b 25 
rotates 90° the planes of polarization of the lights of the 
blue color range and red color range, which have 
passed through the first dichroic layer, while being 
reflected by the total reflection layer 7c (a total reflection 
mirror) for emission. That is, (the retarding layer 7b) is a 30 
retarding plate that keeps un rotated the plane of polari- 
zation of the light of the green color range, while rotating 
90° the planes of rotation of the lights of the blue color 
range and the red color range. By keeping unrotatedthe 
plane of rotation of the light of the green color range, 35 
even if the characteristic (dichroic characteristic) of the 
subsequent dichroic prism for separating the light of 
blue color range and the light of the red color range is 
set a mild level, the interference of the light incident on 
the reflection type liquid crystal panel 10B for the blue 40 
color range and the light incident on that for the red 
color range will not interfere with each other because of 
their wavelength ranges being sufficiently differentiated 
from each other. 

[001 9] The light (s-polarized light) of the green color 45 
range, reflected by the first dichroic layer 7a, is reflected 
by the PBS 8 to incident on the reflection type liquid 
crystal panel 10G for green color range and output by 
reflection an image-forming light modulated by the 
green color video signal. Being a p-polarized tight, the so 
image-forming light passes through the PBS 8. Further, 
the light of blue color range and the light of red color 
range, which have passed through the first dichroic 
layer 7a, pass the retarding layer 7b and reflected by the 
total reflection layer 7c to become the p-polarized lights 55 
whose plane of polarization are rotated 90° respectively, 
then passing through the PBS 8 to incident on the dich- 
roic prism 9. Then, the light of blue color range is 



reflected by the dichroic prism 9 to incident on the 
reflection type liquid crystal panel 10B for blue color 
range to output the s-polarized image-forming light 
modulated by the blue color video signal. The light of 
red color range passes through the dichroic prism 9 to 
incident on the reflection type liquid crystal panel 10R 
for red color range to output s-polarized image-forming 
light modulated by the red color video signal. These 
image-forming lights of blue color range and red color 
range are synthesized by the dichroic prism and 
reflected by the PBS 8 to be projected on the screen 
through the projection lens 1 1 together with the image- 
forming light for green color range coming from the 
reflection type liquid crystal panel 10G passing through 
the PBS 8. 

[0020] Further, as shown in the partial composition 
drawing of Fig.5, by providing the dichroic prism 21 for 
reflecting the light of blue color range, separated from 
the light coming from the PBS 8, on the opposite side to 
the projection lens 11, the reflection type liquid crystal 
panel 10B for blue color range may be provided on the 
opposite side to the projection lens 1 1 . By doing so, a 
space sufficient for easy mounting the flange for the pro- 
jection lens 1 1 can be provided between the projection 
lens 1 1 and the reflection type liquid crystal panel 1 0B. 
[0021] Fig. 6 shows another example of the optical 
unit 7 designed to correct the difference in dichroic char- 
acteristic resulting from the difference in the angle of 
incidence (angle of incidence a < b < c) to the dichroic 
layer due to unparallel incident light rays. The dichroic 
layer has a characteristic that the smaller the incident 
angle, the longer the cut-off wavelength of the transmit- 
ting light ray and the shorter the cut-off wavelength of 
the reflected light ray. That is, as shown in Fig. 6, at inci- 
dent angle a, the cut-off wavelength of the transmitting 
light ray is longer than that at incident angle b (in terms 
of optical axis), while the cut-off wavelength of the 
reflected light ray becomes longer. 
[0022] Therefore, the optical unit 7 t comprises the 
second dichroic layer 7a', whose dichroic characteristic 
is inclined in the direction an arrow A, for transmitting 
the light rays of blue color range and red color range 
while reflecting the light ray of green color range, the 
retarding layer 7b, for rotating 90° the plane of polariza- 
tion of the light ray that has passed through the second 
dichroic layer 7a\ and the third dichroic layer 7c', whose 
dichroic characteristic for reflecting the light ray coming 
from the retarding layer 7b is inclined in the direction of 
an arrow A, whereby the characteristic of the dichroic 
layer (for cut-off wavelength) is continuously varied for 
correction. 

[0023] Further, the reason for that the characteristic 
of the dichroic layer is inclined in the direction of the 
arrow is due to that, there is no significant difference in 
the incident angles at both ends (at front end and rear 
end in the figure) where the (optical unit 7*) is perpendic- 
ular to the optical axes of the incident light rays, but, 
since the optical unit 7* is actually inclined 45° to the 
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optical axis, there occurs a targe difference in the inci- 
dent angle due to that there occurs a difference in pic- 
ture width (the difference between the upper left-hand 
end and the lower right-hand end), which is about 1 .4 
times (inverse sine 45°) the picture width where (the 
optical unit T) is kept level. Further, by substituting the 
third dichroic layer 7c 1 for the total reflection layer 7c 
shown in Fig.4 f the differences in characteristic of both 
the dichroic layers due to the angle of incidence of the 
light ray can be corrected separately, and, simultane- 
ously, the unnecessary components of the light ray 
which has passed through the second dichroic layer 7a 
can be omitted by letting them pass through the third 
dichroic layer 7c". 

[0024] Fig.7 shows the liquid crystal projector 
device as a second embodiment of the present inven- 
tion. With this liquid crystal projector device, the total 
reflection minor 3 shown in Rg.2 is replaced with a 
reflection unit 31 , which is provided before the optical 
unit 7 (or 7). This is because of the necessity of correct- 
ing the disagreement of the irradiation areas resulting 
from the difference in the optical path between the light 
ray reflected by the first dichroic layer 7a of the optical 
unit 7 and the light ray reflected by the total reflection 
layer 7c. 

[0025] The reflection unit 31, as shown in Fig.8, 
comprises a dichroic layer 31 a, having a characteristic 
similar to that of the first dichroic layer 7a (or the second 
dichroic layer 7a'), a transmitting layer 31b (a layer not 
producing phase difference), having a thickness equiva- 
lent to that of the retarding layer 7b, and a total reflection 
layer 31c. With this arrangement, the light rays s' (the 
lights of blue color range and red color range), reflected 
by the total reflection layer 31c of the reflection unit 31 , 
are made to be reflected by the total reflection layer 7c 
(or the third dichroic layer Id) of the optical unit 7 (or 
7*)(to become a light rays p') whose optical paths sub- 
stantially coincide with the optical path of the light ray s 
(a light ray of green color range), reflected by the dich- 
roic layer 31a and the first dichroic layer 7a (or the sec- 
ond dichroic layer 7a 1 ), so that the disagreement of the 
irradiation areas of the reflection type liquid crystal pan- 
els will not occur. 

The explanation of the numerals and symbols similar to 
those given in Rg.2 will be omitted here. Further, in the 
case discussed above, s-polarized light PBS 4 is 
designed to transmit the s-polarized light component, 
and the dichroic layer 7a or 7a 1 for s-polarized light are 
provided on the surface of the optical unit 7a or 7a', 
because, as seen from Fig. 9, the transmittance charac- 
teristic of the dichroic film (layer) varies depending on 
whether the transmitting light ray is the s-polarized light 
ray or the p-polartzed light ray, and the transmittance of 
the light ray which has passed the retarding layer 7b, 
i.e., the p-polarized light ray, becomes high when the 
wavelength is within the range of about 380 nm or less 
and about 780 nm or more, entailing the rise of utiliza- 
tion rate of the wavelength range and resultant increase 



in the brightness of the projected picture. Further, since 
the s-polarized light PBS 4 transmits the s-polarized 
light, the dichroic layer for s-polarized light is also used 
with the reflection unit 
5 [0026] Further, the 1/2 retarding plate may be pro- 
vided before the reflection type liquid crystal panel 10G 
for green color range in order to rotate 90° the plane of 
polarization of the s-polarized light ray for conversion 
into a p-polarized light ray, thereby enabling the p-polar- 
w ized light incidence type reflection type liquid crystal 
panel, similar to the reflection type liquid crystal panels 
10B and 10R, to be used as the reflection type liquid 
crystal panel 1 0G for making these three reflection type 
liquid crystal panels compatible with one another. Fur- 
is ther, the s-polarized image-forming light, modulated and 
reflected by the reflection type liquid crystal panel 10G, 
is converted into a p-polarized light by the 1/2 retarding 
plate to pass through the PBS 8. 

20 Industrial Applicability 

[0027] As discussed in the foregoing, the present 
invention is designed to take advantage of a reflection 
unit (an optical unit), comprising a dichroic layer, a 
25 retarding layer and a total reflection layer (or a dichroic 
layer) and having a dichroic characteristic and a retard- 
ing characteristic, to reduce the number of relatively 
costly PBS's, thereby providing a liquid crystal projector 
device featuring a lower cost and a smaller dimensions. 

30 

Claims 

1. A liquid crystal projector device, designed so that 
polarized light rays incident on three pieces of 

as reflection type liquid crystal panels for red color 
range, green color range and blue color range are 
modulated and reflected into image-forming light 
rays to be synthesized for being projected, wherein 
an optical unit is provided for rotating 90° the plane 

40 of polarization of a light ray of specified color range, 
out of the light rays of the three color ranges, so that 
the light ray whose plane of polarization is rotated 
90° coming from the optical unit or the light ray 
whose plane of polarization is not rotated is made 

45 to incident on each of said reflection type liquid 
crystal panels. 

2. The liquid crystal projector device according to 
claim 1 , wherein the optical unit comprises a first 

so dichroic layer for transmitting the light ray of a spec- 
ified color range while reflecting the light rays of 
other color ranges, a retarding layer for rotating 90° 
the plane of polarization of the light ray which has 
passed through the first dichroic layer and a total 

55 reflection layer for totally reflecting the light rays 
from the retarding layer. 

3. The liquid crystal projector device according to 
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claim 1 , wherein the optical unit comprises a sec- 
ond dichroic layer having a gradient dichroic char- 
acteristic for transmitting the light ray of a specified 
color range while reflecting the light rays of other 
color ranges, the retarding layer for rotating 90° the 5 
plane of polarization of the light ray which has 
passed through the second dichroic layer and a 
third dichroic layer having a predetermined gradient 
dichroic characteristic for reflecting the light ray 
coming from the retarding layer. w 

4. The liquid crystal projector device according to 
claim 2 or 3, wherein a reflection unit, comprising a 
dichroic layer having a dichroic characteristic simi- 
lar to that of the first dichroic layer or the second 15 
dichroic layer and a transmitting layer that will not 
produce any phase difference corresponding to the 
retarding layer, is provided before the optical unit so 
that the difference in optical path occurring in the 
optical unit resulting from the incidence of unparal- 20 
lei light rays can be corrected. 

5. The liquid crystal projector device according to 
claim 2 or 3,wherein the first dichroic layer or the 
second dichroic layer is for s-polarized light 25 



prism and reflected by said polarized light beam 
splitter to be projected, through a projection lens, 
on a screen together with the image-forming light 
ray, which has been modulated and reflected by 
said one reflection type liquid crystal panel to pass 
through the polarized light beam splitter, and so that 
said dichroic prism is designed for enabling the light 
ray to be reflected on the opposite side to the pro- 
jection lens, and the corresponding reflection type 
liquid crystal panel is provided at the corresponding 
position. 

8. The liquid crystal projector device according to 
claim 2 or 3, wherein the first dichroic layer or the 
second dichroic layer is designed for reflecting the 

, v flight ray of green color range. 



6. The liquid crystal projector device according to 
claim 2 or 3, wherein a 1/2 retarding plate for rotat- 
ing 90° the plane of polarization of the incident light 
is provided before the reflection type liquid crystal 30 
panel for receiving the light rays reflected by the 
first dichroic layer or the second dichroic layer, and 
a plane of polarization incidence type liquid crystal 
panel, similar to other 2 pieces of the reflection type 
liquid crystal panels, is used as said reflection type 35 
liquid crystal panel. 



7. The liquid crystal projector device according to 
claim 1 , 2 or 3, comprising a polarized light beam 
splitter for reflecting the light ray of a color range 40 
whose plane of polarization has not been rotated by 
the optical unit while transmitting the light rays of 
other two color ranges whose planes of polarization 
have been rotated 90° respectively, and a dichroic 
prism for making the light ray of said one color 45 
range, which has been reflected by the polarized 
light beam splitter, to incident on one reflection type 
liquid crystal panel while transmitting the light ray of 
one color range, out of the light rays of the two color 
ranges which have passed through the polarized so 
light beam splitter, and reflecting the light ray of 
other one color range, and designed so that the 
light rays of said two color ranges, separated by the 
dichroic prism, are made to incident on the two 
pieces of reflection type liquid crystal panels ss 
respectively, and the image-forming light rays, mod- 
ulated and reflected by the two reflection type liquid 
crystal panels, are synthesized by the dichroic 
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